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PROBLEM TO BE SOLVED: To provide an electroplating method and device for forming a 
primary plating film under a process condition hardly depending on the thickness of seed 
layer which constitutes the substrate and yielding uniform electrodeposition, then forming 
a secondary plating film under normal conditions and applying salvage plating. 

SOLUTION: An electroplating film is formed on a plating substrate with micropores and/or 
microgrooves formed on the surface. In this case, a primary plating film is formed in a 
plating soln, at 5-1 5°C, and then a secondary plating film is formed in the plating soln. at 
25±2°C. Accordingly, a plating tank 10, a plating soln. circulating tank 20 and a plating 
soln. circulating pipeline 30 are provided, a cooler 22 for cooling the plating soln. is 
furnished to the circulating pipeline 30 between the plating soln. circulating tank 20 and 
plating tank 10, and a heater 23 for heating the plating soln. is provided to the circulating 
pipeline 30 between the tanks 1 0 and 20 or directly in the circulating tank 20. 



COPYRIGHT: (Q2000.JPO 



\ 



(19)0*B#fW (JP) 



<i2> ^ m & ^ 



(a) (.nmfftam^m^ 

#^2000-129490 
(P2000-129490A) 

(43) &m a ¥j£12^ 5 n 9 h (2000. 5. 9) 



(51)Inta.' 
C25D 7/12 
3/38 
5/18 
17/00 
21/02 



C 2 5 D 7/12 4 K 0 2 3 

3/38 4 K 0 2 4 

5/18 4M1 04 

17/00 C 

21/02 



(2i)mis£# 


$^£¥10-299862 


(71)tHeA 


000000239 














(22)fflKB 


3p^lO^10^21 B (1998. 10. 21) 




yton&xmEmmmmm 1 # 








(72)fB9i# 


#» SUA. 










%om±mmmmn*n\& 1 ^ 


















(72)f£93# 












*3^±HE^EAa«TH# 1 ^ 


















(74)«3A 


100087066 






















ItJTCfK 



64) Rao>««ci'~ s»»e)o€^SR(^««P«&o#ge 

(57) 

[ RH 3 Tift k L- 1 <n H S^SIJf CflSW & - 1 
t. 

*36fchtc«IW>-? # ic J: 9*>r> *R£J&£f * 
$4>T'M)]#>o § R3r#j£U *tf>gai«2 5 ±2°C0) 
S J&SMt 1 0 . tf> o & iRflHI W 2 0 XV *> -> & aEflHUS 

^^ff2 2^Eg^-Si:^(C. ^SaHBtl 0*»^> 

Ji*^ o § MSSMi 2 0 tcft -> * « Srln Jft-T* Jn^Si 2 
3HW-J*:. 




40 

_L 



1S:MW 
17 

TB:M 

22; *M 
30:£>?3iS 



B__, 
■13 





»■ 



30 



23 



: ( 2 ) 000-129490 (P20 0 0-12(JLS 



i m&m 1 ] mwizffifflKRV/i&mmmf&z tut 

tf> o * MS« 2: #> -> # ffcfli3?1iOfUl::s , > -5 £ 

HtfiB*6 § Assam** fluie^ § jaaw^ifaHMf 

[Iff 3 ] *iBK:f!WB5^RtX/aa«3WeiS$ tUi 

ON»'0. lMlOras. OFFJBiatflJbSS 
0 rn s X'R-O O N ffllBIDttSE&Xd^ JbM 2 0 A / d rn 

ffica^K 0 . 5 7b£ 5 A/ d m 2 CDmkWm.^'mM. IX 

0 . 1 J^M 10ms JtfliaottdiHftKft^ M20A / d 
m £ T\ -tii£*E < 1 ftS 5 0ms Jt9g<?)«a$Kd< 

0 . 1 JbM2A/dn\ i (D¥y'iWVVXWm.$: ; mM.LX 

ffi®fr o # ijmi^s «sE^jC o . 5 nm 5 a/ 

fltSBbo # Officii HT. 

flSE**^ JbS2 0 A/d m*tf>fi8M8IS: 0 . 17b 

0. 5 JPjS 5 A / d m * ^K^mSS £ 51^1 L T ~ 

[00 0 1] 
[0002] 



**SS't J S-^. Ttfifc LT^f£$iiT^£Cu<0£/— K 

t -y ? X(± C V D XW&L IX^fz. 
[00033 IXftZ. o Ci^ HJiar^^- y ?XiiC V 

1 (C^ i 5 C - $m?: 1 £7)M(Ci5v Wktoi'— FS 2 
»«BWitt«>-? saHETliaB^BlS^ 1 / 1 OXii^ix 

^*K®^C u FH^K?^ 1 0 0 n mt*6k 

i^SfflT^ 1 cr>mW-?M^U-#li 1 0 n ia3Wi*ftJ3lTC t 
'^4. 'Srfc- 114". 3ti/<U-VJfCft4. 
[0004] 

«K»K*JiJf 

[0005] *56^{i±JfeOjfit:**r*$ii5tt»<?5 

[0006] 

5"C± 2'CcOib-o t-m^T-dl&i Z&*B&-?& Z t 

[0007] 8flSffl»r>*J8[^)jK*i: L-TWiif . 
Cu S0 4 • 5H 2 0 75g/l 
H 2 S0 4 180g/l 
CI' 6 0mg/l 

mm 5m 1/1 

£ri*;tfc*&, Cu-{ ^Vi^aRt J: ?.^t&a©iflSia 
i ox:xi±mi&2 5'Ci ot&i o ^^>T. 



•'(3) 0 0 0- 



1 2 9490 (P20.00-1 2 [JLS 



Soffit £4. 

[ooosif^t. ±sec7) x -3 (c*fl«rt o § M^)ffM 

Srffi^too^SK ( 5Pj51 5*0 tm\ ~&too 
£M^j££ffi?£<Otoo#?g;Sg ( 2 5±2 < C> "CfH 

?S£-f &<I i:3:< . to r> £ M Tlf to & £ & * 

[0009] ff^i2 tSEUOlMRi. too * « 

3». tootMfl^&tftoo^fSTOI^AfilU 
I£to -> # JSfilRfiV^ Ji LT l£too # %aft fc too * iff 

nijm^rafifto K*>->§j8Ji«rc* 
tta»4>tf>o $ isya»^)«atE*3t+t:A-3 sis* 

■fiHraJS^SKTSkltK:. too§*a*Hia>£>too£ 
izX 9 . MBtoo SiW)J6ft*ifiv^>-» SjKffl"Cff t\ 

~##> -> * mmz&Lz:M'%<n#>'> saarfft k &too 

too t JgtCJlto&too SXSSrS*tiOfrr*C 1 
[ 0 0 1 1 J 4fe, »«3S3 JOEtt^ftWi. fKEfc« 

^#tcj: 9 tor* sarac*^ 

X, ONHWO . lTb^l Oms. OFFJWB^lTb 
550ms O N g!IS]£)ttSR£X# 4 ft£ 2 0 A/ 

d rn* CO' m-XlleS Sril^t LTlDJffltoo # H*-JfM L?^ 
flL«S£®£0. 5JS5 A/dm^EBStraSrill: 
LT~&too*K£»j£*4 it 
[00 1 23 JJB?>J: SfcHJJffltoo £ §W»&*S:*8B& 
SOS O(4M2 0 A/ dm-) ^ VI ■XS.ffi.Xft 0 
Z t (c X 0 . KJitf>air*aWi'fc:&*«f5#«, i k*« 
>Vl-xmfiiX*fo&tzib. M£tfCu>f* 

ill, „ LTZ.#too # Bl^fMr ffi^^a^ST-tT ~> 
«tooS^«fi^*filfili*5:iiM K# 

[0013] ifc . »*IB4 CEttOfMBtt. ftlBtcfit 

o # t j: 9 too # n^m-r v * 

o . i ibw i o m s *aRa£ras&K«<4 .Tb5 2 0 A 

/d m s T. -eilfcUSK 1 7^25 0 m sJBI3<?>«zgnK 

2*0 • 1.M2 A./ dm^Oi^irjv/vv^^&^W^L 

x'w&#>'>*W£W8X'ttk. *sa?«o. sjiisa 

/ d m^fiSmroSrilti "#too S JK^J^fiK-T & 

[0014] iswx oiz%)mib-^mm^Mm.m 

( 4 Tim. 2 0 A/d m* ) #9132: IKV;> (0.1 



d m* ) KgWa&'iWLt -#too * B!Sr»lSi-«. - 
2: [c «k 9 , «W8B 3 fcEttOJtfPi 2: B8. &too * *^ 

T. ««SfflfJBE* t 4 2 0 A/d m!«>1ISHBSE£ 0. 
SO. 5^115 A/d mi»iafa* jK LtZftft 

[0016] _hie«7)«fc 5 fcttfflfco SK^JfcfcTOHS 

SiOft^ ( 4.7175 2 0 A/ dm 2 ) SoS^StSrffiB^fa 

(o. iji»m5 s ) amt-cff5o-<:'. 

[0 0 17] 

att i o t #> -> * w$mt 2 o mf*> o # mibsv 3 

O^flrfilL, #->'r2 HCj: l ?*)->*atflB*K*3 0 6' 

[0018]fto &8Hf 3tff2 0 # 1 0 

^ai|S2 2S-KB-ri»i:^fc:. 46-?*^affil 0« a 4><6 

0 & 2 0 '^totf> o * mmm^ 3 0 W34+K:«> 
o^?S*Jn.?i-rSJM2 3^KStTc^. sfirti. JD 
^H2 3 W«>-> $ ?Rffi^li2 0 O^fciBE LT t «fc 

[0019] th^&mm oitth>~>%vm>&fcfei i 

fcfilBRl 2«:A«L. ft-^#i!!«11f*#l 1 tfMl 2 

orat^i^ o & «e q s: a-r^Pj^ 1 9 age* s iix i ^ . 

!»; 4fe, «>-j#«ffl«*ffEl 10±T^{i±SP^-/^ 

1 3fcTW^*y^l4OTR9Wtfe;h.T*J9. jK>'7 , 2 
KcJ; 9 -5 ^jRfflSlfll 2 0a»64>*>o&jaQW:TafrN 
y y 1 4 izm&zft. mm l 9 . ±SS^ -v ^13 £51 -5 
Ttto*Jfc«WM2 0eK4i3C>ar-3 , rvia. «r*j. 
too $ jt!fflfl| 1 o^if^mti^P^ 10-1000 

S 4 •f-OBJ^aSS.lX0B^i¥*B(-^§ iiX V C0T>T 

[0020] ^to-> 1 ecomw.&vmmz 



■' ( 4*) 0 0 0-1 29490 ( P 2 0 0 0 - 1 2 (JLS 



li/<-:>*> 1 7#£*SU *>->§iK<W*-y*>-l Iff) 

olzLXVi*. tf>-3t«jR4 OOftSffikttSl 
8j&*tt£WW:SNJt3tu RMMIkHMHIHBl 5k#«* 

cO^-5#?gQ*rffloTte^-7#^l 6»y- FBI-Si 

[oo2ii ±Mzmfonnm#>'> *mmz&v>x . w> 

6 nm&b-y ISSr >I*ef-frT*>-> S jasfcfH 
K«>r> * »uHi*J & RJKtfu^ k — -> # BBS 

[0022] =fiJJfflfto * IBBjao*eii#>'7 , 2 1 TiM4> 
L . ifc-i £ 20*1*9 1 0 *>2HJ 1 9 L £ 
f*gs2 3Tifo®2 5*C± 2'C^n.^$iX-l»o l2J»J£>-?£ 
fcftfflfcffifcU fto#fK«aW2 03&»^iRa2 5*C 

±2t;o*>"o&JiiS:*>o&«ig»i ooffitti 

[00 2 3] ZZXm^hib^^i&Ql^i'^MM^^^ 

CuS0 4 • 5H,0 7 5g/l 
H,SO, 1 8 0 g/ 1 

CI" .6 Omg/ 1 
aanffl 5ml / 1 

X'hZ>« 

[0024] m— **ffi<9 <t n«»tf>o & Srft 3 

«. HE*tr#s£*s<^*wkJte&BT'&&. 

•C*4 **. — »tc«aBtfl&& I i5v > k < 

h . firi^oi accu>f Jsvawmz i. hl&mtW& l 

o r f t±asa 2 5 r i 9 1 0 %&)rt * . 

j&*IST-*-S«kTil#«li*3 < *4 k#i. 4>ii3 . 
[0 0 2 5] i^t> -> £ .r « i 3 izi&i&tf 
fflEt*>r>£»Tfr5£kicJ:9. «fiSMM£«<U 
BffiTtf)^**** fctfT**. 3Efc, Cu-f 

ffc2£ <" j <A#> P. 1 

4 1 ! «0t\ C u 4 ^-> tc*f LTffi*W9t=aSft«U«ffffl 

-tots* . i ir ^mft?#> -? § ** 

[0026] ±K<0 i -3 (-^)— &MJ5tf>*fltlW>-9 # 0t 5 



[0027] iSHWB.^ 1 ^WWEiliflfcrfW 

w k £ < . ftr> § T'H^-g. fctf>fcliUJffli6-5 & R0 
KIWf^-fJi5I k tfm$ZtiStf, Ci *>BSWi2 0 
-3 0 nm"C*/iMf «fc^. «t 3 =wrMJ5iO-MB 

attt. ON«Ba*«0. lMlOms. OFFMH 
^' 1 JiM 5 0ms tfloO N WH«0SS[^** i 4 JbS 2 
0A/dm ! <r>> \H XMWL 5: Jllti" CI >: (-«fc 0 , 

[ 0 0 2 S ] _L£<7) i 5 ^X«8E*a<"t* ^ k 
J: 9 , ON fiBra^Ki^> o § mfcftWJi&'tlftnmi 
jME^ffiliia7 (a) OFFi^tH? 

(b) (c^-ti^tc^-i., HD*>, ONJWHtUiSttB^l 
OKSPOlH-f ^ y«Wifi< =flr off tg^(c(i(S 

[0029] ISSMXlttllBto^ ZWin&fofc, ON • 
OFF^a'^iWLft* 1 , ON • OFFAVW 
(cRS^ t>^Tiii'< . me tZTr&i. it, 0 . 1 
JbSl 0m s«!ISJ^)*S[»JS&& t 4 7!»M2 0 A/dm^t 
lTbSSOmsJWafj'TOttafJK^O. lM2A/dm 

[0030] ISMSfi £ «M 1 6 iOJtffiCtOlWA-' & 

mv&m& . ms^se o . 5 jbs 5 a/ d m £7>ESim 

[0031] f%&]&M 1 0 0 0 n m<r>C u#>-o * a:®^; 
tt8SSffl[ 1 A/dm'tft 3 0 0s 
±IE ; lP3S8^^»S i Jlii2 0 — 3 0 nmW«§*^il 
if. -€-«a2Jj5ft-9SBDB«tStl** t *^fc^ HOT 

liWSSK* 1 0 A/ d m2 fc -Tixlf . 1 s * 

i k tfcs . 

[ 0 0 3 2 ] -t-dT\ 03 {C5H-fllrit<^f>-3 #^St:i5 
. A ^> &m?f-4 0 0»4> . ®6«K3& I 4 Jb± 1 0 A / 
d m^lS^St*- 0 . 1 JbM 5 s MM. L tffifto * 2 

0 . 5 7bS5A/'dm 2 ^KSE*c£5:fi»L"C~»tf>o 
§ KS-JBflt-r* J: 'j t L T t J: V > . 

tMsb&mi$izi>mmx'Z z> . 

[0034] 



■'(5) 000-129490 (P2000-12(JLS 



*>oSR£j|flRU fOf£Mffi2 5±2 t CO£>^*?£4' 
X'Z&tb o # JRSr flM-f ft *>T, -5 § RfHBdc** 
~ &ft o & ffil^J£B# i 9 . Cu-f* i^ffiifctc J: ft 

^/j^t^s-cff^xftifctc^rft. mam<r>m 
m{tm&&iEicot & tic u a *>-«^fissi*ii* i-Jtte 

BKU H*Tv*)#ff£;fc&<-$-ft£fc 
i^-ttefttO j; \, >wm> 1 S Rorafc&^TiBfc:* ft . 3E 

^SiSam^ H 03££2: <.lfti:k ft . 

l KJSiSO*')-? $ ir&£8*K:*lfcTS ft . 
[ 0 0 3 6 3 ifz. IS^IS3 fcKtt<D»9Ri. ONi^ 
#0. lMlOms, OFF«Bia* s 1^50msT' 
100 NfflHattaRKfeP 4 TbS 2 0'A/d m*W<*- 

0. 5J!rS5 A/dm'OfflSllS^jIIILTZ&Afro 

v ^^«SETff *>ni i fc =$r 0 . ^ - KWoSfr * 
mitfzi>WlfiZ-£&Zbi!FC*h, tit. ^c/kx*arc 
£>ft*:A6. «£tfC u >f jJ-VSKO&SH :*> Oi£iWf # 
ijgfnSix. %-**S#IK$:ftfc#fc:, «SaSKt»D 
CWRiOifcufiuPfciift. * L/C #R*)JB 

ffli^«jtfli»£#4 h'^m-fft.Ti'SK. ft^It 
Sifrftifctf-CSft. 

[0037]*/;, 11*314 izU&e&ffitz iii«f . 
0 . 1 TVS 10ms 3WaotKSES0E* I 4 TVS 20A/d 
m 2 "C17bS5 0ms ft^O!^^ 0 . 1 JbM.2 A 
/dm NVU^mgaSrjim L TSBJWb o£B£*r 

®j£ LfcflL «8Effi*0 - 5.7VIE5 A/' d rn* COS^tt 

[ 0 0 3 8 ] i fc. »*«5 CiafcASEli. 

A*4J!;M 2 0 A/' d m^E^tg^S: 0 . 1 TbS 5 s 31 

5 A/ d m 2 coW^Mm. * 3IS t "C o & R&J&& 



■f 4 . IP ^ . tU»!tf> '•> S ROJBfli £ «85ffiKtf>WV mUS 
igSLSrSi^raBitELTfif dot'. ittUr 

v v&jjfflft -5 & RjWBjft"C * . tfc^ o # »gO 
S^ftmHIfcrtKdM KSrflifc^-frft^i:^. -i'L 
$r*6 o # RTH*>ft i i: ft . 

[Eii ] m>^%mzcr>%mKi i zmtfLZtitzi'-Ym<n> 

tfMzr^-tffifflMX't) ft . 

tcA o # R SrJBft-t" ft «JB*5ti-Br1BHT'ft ft . 

[03] *liffltCRftW»«>^#SIB^>aift**^H"C- 
S>ft„ 

[04 ] *?&9ieM£&>'> & S^ORii 

^(c^fto#Mr^^t^«®*r^-f^rB0t'i)ft . 

[05 ] ^JKH^BBAo&^ffiTfflv^ft^^x^gKft 
JB**-fHTfeft. 

[06 ] ^Bj^prto^^-C-ffl^ft^^/U^V^ 

mssa^istiaTJbft. 

[07] /V^^gSSraCLfclfr&^A-jS^iOtR 

jfflJ^{CJ3»tft*H-f3j->1M6ftS*35^iaT'. 110 (a) 
iiONffl^ar. mm ( b ) t±OF FfflraS-tft-fft*"*" 

0T'.t>ft. 



1 &*nft 

2 >— 

3 /<'J^JI 

4 i6o#JK 

10 #>^>%$mn 

11 

1 2 fiSliK 

13 ±^7/ 

14 T^-yV 

1 5 

16 teab->$mffi. 

17 A- 7 if>- 

1 8 m& 

1 9 SRfi 

20 #>^zmwmm 

2 1 ^> 7" 
2 2 

2 3 MS 

3 0 ft-)IIiSEf 

4 0 



! ( 6 ) 000-129490 (P2000-12[JLS 



[inn 



[H2] 




:ttfBft 

-KJ§ 




4 :*>o#HI 



CH43 



[1213] 



IS 





[d5] 
0.1~10m» 



[06] 



0.1 —10ms 



50ms 



, (7 , 000-1 29*9° < M000 - 12,M 




(51) ln» -t'l H0 1L 21/288 E 

HUH- '-l'^ 



(72) 



4K024 AA09 AB01 bb;u ^ 
CA07 CB20 CB26 GA16 
4M104 BB04 DD52 



